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TWO-WEEK LOAN COPY
This is a library Circulating Copy which may be borrowed for two weeks. In this paper experiments are presented which show an extremely large indirect radiation effect in frozen sulfuric acid solutions of dihydrothymine, the end product observed being thymine. Ari. attempt has been m~de, by a combination of ESR technique and low-temperature ultraviolet (UV) absorption measurements, to follow the sequence of reactions giving rise to the large indirect effect. In particular, the experiments were designed to establish whether the indirect effect occurs at the irradiation temperature ( 77 °K) or during the subsequent warming and melting of the solutions. After irradiation, the samples were melted and the UV absorption was measured with a Cary 14 recording spectrophotometer. The intensity of the absorption peak at 265 nm was used for a quantitative determination of the amount of thymine produced. Corrections were made for the small absorption of dihydrothymine at this wavelength.
Low-Temperature UV Absorption Measurements
Whereas the quantitative determination of the thymine formation was carried out on melted samples, efforts were made to observe directly the UV absorption of frozen samples at different temperatures. The relative quantitative data are taken from the amplitudes of certain peaks in the first-or second-derivative spectra. No attempts were made to obtain absolute yield data.
RESULTS AND DISCUSSION

Results on Melted Samples
It has been reported earlier that irradiation of dihydrothymine both in aqueous solutions and in the solid state yields thymine {5, 6).
In the experiments described here, the UV -absorbing substance produced upon irradiation in the frozen solutions had an absorption spectrum identical to that of thymine, and in all subsequent calculations we assume that the product is thymine. ... Further evidence for the indirect action of radiation in the frozen solutions was obtained by investigating the dependence of the thymine formation on dihydrothymine concentration. The shape of the curve shown in Fig. 4 clearly demonstrates the indirect effect. Each point ·in this figure is based on a total dose -effect curve. In the sections that follow, experiments are described which give some information concerning the mechanism for the production of thymine by the indirect action of radiation.
UV Absorption Experiments at Low Temperatures
The above results show that large amounts of thymine are formed by indirect action when H 2 SO 4 solutions of dihydrothymine are irradiated at 77°K. However, experiments in which the assay is carried out after melting cannot yield information as ,to whether thymine is formed during the <"Xposure at 77 o K or during the subsequent warming
. and melting of the samples. In order to determine which is the case, . . , by reactions of H+ ions with electrons when they become thermalized as proposed previously ( 7, 9) . It should, however, be pointed out that the H atoms could not be the only precursor radicals for the 5 -thymyl radical, since a large fraction of the latter is formed subsequent to the disappearance of the hydrogen atom doublet. Sample treatment is the same as for Fig. 1 . .c. 
